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Abstract
Objectives—Weight loss is common in advanced dementia, but regulators and clinicians are 
uncertain how often it is treatable. Study objectives were to describe: 1) quality of care for feeding 
problems in advanced dementia, and 2) probability and predictors of weight loss and mortality.
Design—Prospective cohort
Setting—24 nursing homes
Participants—256 residents with advanced dementia and feeding problems, and family 
surrogates
Measurements—Family reported on quality of feeding care at enrollment and 3 months. Chart 
reviews at enrollment, 3, 6 and 9 months provided data on feeding problems, treatments, weight 
loss of >5% in 30 days or >10% in 6 months, and mortality. Organizational variables were 
obtained from administrator surveys and publically reported data.
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Results—Residents with advanced dementia and feeding problems had an average age of 85; 
80% had chewing and swallowing problems, 11% weight loss and 48% poor intake. Family 
reported feeding assistance of moderate quality; 23% felt the resident received less assistance than 
needed. Mortality risk was significant; 8% died within 3 months, 17% within 6 months and 27% 
within 9 months. Residents with advanced dementia and stable weight had a 5.4% rate of 
significant weight loss and a 2.1% risk of death over 3 months. Residents with advanced dementia 
and weight loss had a 38.9% chance of stabilizing weight over the next 3 months, but also had a 
19.2% chance of dying. Weight loss was the only independent predictor of death.
Conclusion—Weight loss is a predictor of death in advanced dementia. Treatments can often 
stabilize weight, but weight loss should be used to trigger discussion of goals of care and treatment 
options.
Keywords
dementia; nutrition; nursing home
Background
Dementia is a syndrome caused by multiple diseases, resulting in deficits in memory and 
other cognitive domains. Dementia has profound effects on health and quality of life for 
over 5 million Americans and 36 million people worldwide, and creates substantial burdens 
for their caregivers.1 This incurable condition has a variable life expectancy, progressing to 
death over 3–12 years.2,3,4 In its later stages dementia is characterized by complex problems 
with gait, continence, feeding and self-care, as well as loss of communication skills and 
inability to recognize friends and family.5 The 6-month mortality risk in advanced dementia 
is 28%; superimposed illnesses, including infection and nutritional decline, are proximate 
causes of death.6,7,8
In early dementia taste and smell dysfunction, medications or major depression may trigger 
anorexia and weight loss, but prolonged, irreversible feeding problems are uncommon.9 
Advanced dementia results in sparse speech, incontinence, and dependency for all activities 
of daily living, including need for eating assistance.10,11 Feeding problems are nearly 
universal in advanced dementia –CASCADE, a prospective study of nursing home residents 
with advanced dementia reported 86% of residents had problems with food intake or 
swallowing.12 Feeding problems in advanced dementia have varied mechanisms – apraxia or 
visuospatial dysfunction affect mechanics of eating, distracting behaviors interfere with 
intake, swallowing is prolonged and poorly coordinated, and dysphagia causes choking, or 
results in food avoidance. Volicer et al studied feeding problems in 71 patients with 
advanced Alzheimer’s disease and reported that 25% required set up or cueing, 18% 
required physical assistance, 25% refused or spit out food, and 32% had dysphagia.13
Nursing home care includes supportive feeding, and nutritional decline in this population is 
generally assumed to be treatable. When feeding problems persist the resident can develop 
weight loss, which in turn may trigger family distress, consideration of tube feeding, and 
external review of quality of care. The rate of weight loss is tracked as a CMS nursing home 
quality measure, promoting efforts to stabilize or reverse this problem.14 However, feeding 
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problems and weight loss are also common during the terminal phase of many incurable 
diseases, including advanced dementia. In a study of 792 persons who died in long-term care 
facilities, 72% of residents had reduced intake of food and water in their final month of 
life.15
Clinicians and regulators lack data on the natural history of feeding problems in advanced 
dementia, and therefore remain uncertain whether weight loss should be regarded as 
reversible, or as a predictor of terminal decline. Using prospective data for a cohort of 
nursing home residents with advanced dementia and feeding problems, we designed a study 
with the following aims: 1) to describe the quality of care for feeding problems in advanced 
dementia from the perspective of family caregivers, 2) to describe the probability and 
predictors of persistent weight loss or mortality.
Methods
The study enrolled a prospective cohort of nursing home residents with advanced dementia 
and feeding problems. Subjects were enrolled as part of a cluster randomized trial of a 
decision aid intervention on feeding options in dementia care; detailed methods and results 
of the parent study have been published.16,17 Surrogates in the intervention sites received 
and reviewed the decision aid, compared to usual information and decision-making in the 
control sites. All outcomes were collected and analyzed at the level of the individual, and 
data collection was identical for intervention and control participants.
Setting and Participants
The study was conducted in 24 North Carolina nursing homes. Nursing home residents with 
advanced dementia and feeding problems were enrolled with their surrogate decision-
makers from August 2007 through July 2009. To be eligible, residents had to be aged ≥65 
and have advanced dementia. A diagnosis of dementia was confirmed by chart review, and 
dementia severity staged 6–7 on the Global Deterioration Scale (GDS) by the nurse who 
most often provided care.5,18 This stage of dementia is characterized by dependency for 
most activities of daily living, limited language function, and loss of recognition of familiar 
persons. Eligibility also required chart evidence of at least one feeding problem, defined as 
poor intake, dysphagia or weight loss. Poor intake meant taking < 75% of meals over the 
past 14 days. Dysphagia was defined as chart evidence for difficulty swallowing, choking on 
food or liquid, dehydration, dysphagia, or aspiration. Weight loss was defined as >5% of 
body weight in 30 days or >10% in 6 months preceding the chart abstraction, a definition 
derived from variables of the Minimum Data Set (MDS). Residents were ineligible if they 
had a feeding tube, a “Do Not Tube Feed” order, were enrolled in hospice, or had weight 
loss associated with diuresis.
Eligible surrogates were identified as the resident’s guardian, Health Care Power of 
Attorney, or the primary family contact and most likely to be involved in clinical decision-
making. Surrogates who responded to an informational letter gave informed consent for 
themselves and the resident.
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Trained research assistants completed in-person interviews with surrogates at enrollment, 
and telephone interviews at 3 months. Using a structured chart abstraction tool, they 
reviewed nursing home records at enrollment, 3, 6 and 9 months. When a resident died, the 
next chart review was completed on schedule but the next surrogate interview used modified 
wording and permitted more flexible scheduling to acknowledge death and bereavement.
Measures
Data to meet the first aim came from surrogate interviews supplemented by information on 
actual feeding approaches from chart abstraction. During baseline interviews, surrogates 
provided data on their own demographics and their relationship to the resident. At baseline 
and 3-month interviews they answered a series of structured questions about their 
perceptions of the quality of care for feeding problems. Using Likert-scaled responses from 
1=always to 4=never, surrogates responded to 5 items which rated the quality of feeding 
assistance provided by staff. They reported whether or not a variety of feeding treatments 
were used, and whether family, staff or both provided assistance with eating for the resident, 
and whether the amount of assistance was “the right amount, more assistance than needed, 
or less assistance than needed.” Descriptive data on use of feeding treatments came from 
review of medical orders and nursing, physician and dietary notes for information on 
hospice, new feeding tubes, new orders not to use feeding tubes, and new oral feeding 
treatments including diet modification, dysphagia diets, high calorie supplements, 
specialized staff assistance, specialized utensils, and positioning.
To meet the second aim, research assistants collected data on the outcomes of weight loss 
and mortality from nursing home charts at 3, 6 and 9 months. Weight loss was defined as 
>5% of body weight in 30 days or >10% in 6 months. Evidence for weight loss was 
collected from the corresponding section of the Minimum Data Set (MDS), or from weight 
records recorded by nursing home staff for the interval of interest. To define the timing of 
weight loss during follow-up we used the date of MDS completion. If the MDS date was 
missing but the weight loss outcome was recorded, we replaced the MDS date with the final 
date of the follow-up interval. In 3 cases the chart review interval was later than the most 
recent MDS, and therefore the final date of the follow-up interval was used rather than the 
MDS date. If the resident had died the date of death was also recorded. This method resulted 
in complete data on vital status for all residents.
Organizational level and individual level variables were then considered as potential 
predictors of the outcomes of death or persistent weight loss. Organizational level variables 
were obtained at baseline on a written administrator survey, and from the nursing home’s 
quality data on the Medicare Nursing Home Compare website.19 Organizational variables 
included nursing home staffing with a nurse practitioner or physician assistant (full-time, 
part-time, or none), business model (for-profit, not-for-profit), ownership (corporate, 
hospital, independent), number of beds, number of Medicare-certified beds, presence or 
absence of special services (dementia unit, feeding aides, or assisted dining program), 
percent of residents who were African American, rates of tube feeding, weight loss and Do-
Not-Resuscitate (DNR) orders, number of licensed staff hours per resident, certified nursing 
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assistant (CNA) staff hours per resident, deficiencies, and overall quality ratings. Individual-
level variables on residents came from nursing home chart review at enrollment. These 
variables included resident age, gender and race, functional status using the MDS Activities 
of Daily Living scale (range 0–28, higher scores indicate greater dependence), and 
Mitchell’s MDS prognostic risk score for advanced dementia (range 0–19, higher scores 
indicate increased 6-month mortality risk).20 Additional individual-level variables included 
presence or absence of swallowing problems, weight loss, or poor intake at time of 
enrollment, and documentation of aspiration, pneumonia or dehydration events in the 3 
months preceding enrollment.
Statistical Analysis
Simple frequency distributions were used to describe the characteristics of residents with 
advanced dementia, and their surrogates. Surrogates’ responses to interview questions were 
summarized with categorical response options. Responses to Likert-scaled questions were 
reported as the average of all responses; missing values were imputed to the mean response.
Cumulative frequency and percentage were used to summarize the likelihood of persistent 
weight loss and death at 3, 6 and 9 months. Exact time of patient’s survival and transition 
between stable weight and weight loss were modeled by Markov renewal process, which 
uses Cox proportional hazards regression for a disease progression with multiple states.21 To 
define other possible predictors of death and of future weight loss, nursing home 
organizational level variables and resident individual level variables were examined in 
bivariate comparisons for association with each of these up to 9 months. Variables 
associated with each outcome at the p<0.10 level in bivariate comparisons were then 
included in multivariate models to identify independent predictors of each outcome. This 
analysis was further adjusted for the presence or absence of weight loss at the time of study 
enrollment, since pre-existing weight loss is a strong predictor of future weight loss and of 
death.
Human Subjects
All research procedures were approved by the Institutional Review Board (IRB) of the 
University of North Carolina School of Medicine, and for individual research sites by the 
IRBs of Alamance Regional Hospital and the East Carolina University Brody School of 
Medicine. A Data Safety Monitoring Committee reviewed preliminary data, adverse events 
and mortality every 6 months throughout enrollment and data collection.
Results
During the study period, research assistants screened 972 residents with dementia and 
identified 425 who were eligible. The most common reasons for ineligibility included: not 
having advanced dementia (n=241), death (n=78) or moving (n=63) prior to mailing of the 
invitation letter, or no qualifying surrogate (n=45).17 Of 425 eligible resident-surrogate 
dyads, 256 were enrolled (60%). Surrogates who did not consent to participate were similar 
to those who enrolled. Baseline data was complete for all enrolled residents and surrogates, 
and for 99% of residents and surrogates at 3 months and 86% at 9 months.
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Nursing home residents with advanced dementia and feeding problems had an average age 
of 85, 77% were women, 70% were white and 29% African American. (Table 1) Eighty 
percent had problems with swallowing at baseline, 11% had weight loss and 48% had chart 
documentation of poor intake. Swallowing problems were more common for residents with 
dementia severity GDS 7 vs. GDS 6 (88% vs 77%, p=0.03), but rate of weight loss and poor 
intake were similar. Using baseline MDS data, residents’ average prognostic score of 4.29 
predicted a 23% mortality risk within 6 months.20 Most surrogates were daughters (45%) or 
sons (24%) of the resident.
Surrogates’ Perceptions of the Quality of Care for Feeding Problems
Family surrogates reported their observations of the quality of care for feeding problems 
during baseline interviews, and again at 3 months. Baseline responses did not differ 
significantly from 3 month responses, so only 3 month data are reported. (Table 2) 
Surrogates believed that 73% of residents with advanced dementia and feeding problems 
had difficulty taking adequate food and water. Most surrogates felt very or somewhat 
involved in decisions about the resident’s nutrition – only 20% reported no involvement. 
Personal feeding assistance, high calorie drinks and modified diets were the most common 
interventions, reported for over 70% of residents; only one resident had a feeding tube 
placed in 3 months’ follow-up. Using a 1–4 scale for which lower ratings indicate better 
quality, family rated the quality of feeding assistance as moderate; they gave the best rating 
for food consistency (1.44) and the worst rating for the choice of foods the resident could 
enjoy (2.17). According to surrogates, direct assistance came primarily from nursing home 
staff for 59% of residents, primarily from family and friends for 8%, and from both sources 
for 12%; however, 21% of residents had no direct feeding assistance. Asked to rate the 
amount of assistance provided, 23% of family caregivers felt the resident with dementia was 
getting less feeding assistance than needed.
Probability and Predictors of Weight Loss for Residents with Advanced Dementia and 
Feeding Problems
In this cohort of nursing home residents with advanced dementia and feeding problems, 9–
11% had significant weight loss during each 3-month interval of follow-up. In initial 
bivariate analyses, no organizational variables were associated with residents’ risk of weight 
loss. Among individual resident characteristics, only African-American race and presence of 
a swallowing problem were predictive of weight loss in multivariate analysis. (Table 3) In 
the dynamic analyses, a resident with advanced dementia whose weight was stable had a 
5.4% chance of developing significant weight loss over the next 3 months. (Figure 1) If a 
resident with advanced dementia had already experienced weight loss, they had a 38.9% 
chance of stabilizing weight over the next 3 months, but also had a 19.2% risk of death.
Probability and Predictors of Death for Residents with Advanced Dementia and Feeding 
Problems
Mortality was significant for this cohort of residents with advanced dementia and feeding 
problems; 8% died within 3 months, 17% within 6 months and 27% within 9 months follow-
up. A resident with advanced dementia whose weight was stable had a 2.1% chance of death 
over the next 3 months, while a resident with advanced dementia and weight loss had an 
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19.2% risk of death during the next 3 months. (Figure 1) In multivariate analysis weight loss 
at enrollment was the only independent predictor of mortality. (Figure 2)
Discussion
Feeding problems are nearly universal in advanced dementia; this prospective study helps 
clinicians and family caregivers know what to expect during the months after feeding 
problems develop. Each quarter, approximately 10% of nursing home residents with 
advanced dementia and feeding problems had weight loss. Residents received assisted 
feeding and supplements – tube feeding was rare in this cohort. During the next 3 months 
nearly 40% of residents with weight loss stabilized, while 20% died. Thus, in advanced 
dementia weight loss may be a useful trigger to intensify assistance with eating by mouth, 
and to prompt a compassionate discussion of goals of care and end-of-life treatment wishes.
Which residents with advanced dementia are likely to develop weight loss? In this study 
African Americans and persons with a documented swallowing problem were more likely to 
lose weight. A causal linkage between swallowing problems and weight loss is clearly 
plausible; the association with African American race – ethnicity may be related to 
differential care or other unmeasured factors associated with racial clustering within sites, 
although we were unable to discern an independent effect of facility characteristics in our 
analyses. Also, it is important to note that in this analysis African American race – ethnicity 
was not associated with increased mortality.
Study limitations should be considered when reviewed our results. This analysis is 
secondary to the original purpose of data collection for a randomized controlled trial of a 
decision aid on feeding options, and some data such as detailed weight timelines were not 
collected. The study sites – 24 nursing homes – were purposefully diverse to be 
representative of the organization, size, and racial composition of nursing homes. However, 
these sites were willing and capable of engaging in a major research study and therefore are 
likely to be somewhat more administratively stable and may provide higher quality care than 
the average nursing home organization. Enrolled residents all had advanced dementia, but 
more precise data on dementia subtypes was not available. Data on the primary outcomes of 
weight loss and mortality were uniformly available in health records; however, data on the 
quality of assisted feeding was dependent on surrogate reports rather than direct observation, 
and validity may vary by frequency of visits. Nursing home records typically use weight and 
nursing assistants’ records of the percentage of meals eaten by residents to track nutritional 
status. Future studies of nutritional decline in advanced dementia could be improved by 
direct measurement of early markers of intake and nutrition such as calorie counts, serum 
proteins and biometrics.
This study has implications for clinicians, family caregivers and advocates or regulators who 
are concerned with quality of dementia care. Family caregivers in this study express 
awareness of the use of assisted oral feeding, modified diets, and high calorie supplements. 
One in four family caregivers believe assistance with feeding was less than needed, and an 
important subset report helping during meals. Since tube feeding was very rare family 
caregivers and clinicians may understand these outcomes to be representative of assisted 
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feeding outcomes for persons with advanced dementia. For clinicians advising family 
caregivers, if a nursing home resident with advanced dementia has problems with intake, but 
no weight loss, risk of weight loss or death during the next 3 months is very low. However, 
if a nursing home resident with advanced dementia develops significant weight loss, they 
have a 40% probability of stabilizing weight but also a 20% risk of death in the next 3 
months. Concurrent with enhanced assisted feeding interventions, weight loss in this 
population may be useful to trigger a family meeting to discuss goals of care and end-of-life 
treatment preferences. Finally, advocates and regulators may benefit from understanding 
that weight loss in advanced dementia can sometimes be stabilized through nutritional 
support, yet it also is a strong predictor of impending mortality. High quality care for this 
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Three Month Outcome Probabilities for Advanced Dementia with Feeding Problems
A resident with advanced dementia and stable weight has a 5.4% chance of developing 
weight loss over the next 3 months, and a 2.1% chance of dying during that time interval. A 
resident with advanced dementia and weight loss has a 38.9% chance of stabilizing weight 
over the next 3 months, and a 19.2% chance of dying during that same time interval.
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Survival Probability for Advanced Dementia with or without Weight Loss
P<0.001 for comparison of survival probabilities for weight stable vs. weight loss
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Table 1





  Female 77%
Marital Status
  Never Married 6%
  Married 18%
  Widowed 67%
  Separated / Divorced 9%
Race
  White 70%
  African American 29%
  American Indian 1%
  Hispanic / Latino 1%
Feeding problems
  Difficulty with chewing/swallowing 80%
  Weight loss 11%
  Poor intake 48%
MDS Prognostic score* (0–19) 4.29
Surrogate’s Relationship to Resident
  Spouse 8%
  Daughter 45%
  Son 24%
  Grandchildren 4%
  Nephews & Nieces 8%
  Siblings 5%
  Other Family 3%
  Non-Family 2%
*
Minimum Dataset Prognostic score ranges from 0–19, with high scores indicating increased 12-month mortality risk
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Table 2
Quality of Care for Feeding Problems at 3 Months
Cohort (n=256)
Resident has difficulty taking enough food or water 73%
Cumulative number of new feeding tubes 3 months 1
Cumulative number of new feeding tubes 6 months 2
Cumulative number of new feeding tubes 9 months 4
Hospice enrollment at 3 months 4%
Treatments used at 3 months
  Assistance with eating by mouth 77%
  High calorie drinks 75%
  Special diet 71%
  Special positioning 42%
  Utensils that are easier to hold 11%
Who assists with eating/drinking at 3 months
  Mostly NH staff 59%
  Mostly family or friend 8%
  Equally NH staff and family/friend 12%
  No one 21%
Surrogate involvement in feeding treatment decisions at 3 months
  Not at all 20%
  Somewhat involved 40%
  Very involved 39%
  Don’t know or refused 1%
Quality of assisted feeding at 3 months (rated 1=always to 4=never)
  Staff responds in quick manner 1.79
  Staff responds in a caring manner 1.71
  Staff responds in an effective manner 1.81
  Foods they enjoy 2.17
  Foods easy to chew/swallow 1.44
Amount of help eating/drinking at 3 months (%)
  Right amount 76%
  More assistance than needed 2%
  Less assistance than needed 23%
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Table 3
Hazard Ratios for Weight Loss and Mortality Outcomes
Weight loss
Hazard ratio (95% CI)+
Mortality
Hazard ratio (95% CI)+
African-American race 2.7 (1.1–6.5) 0.6 (0.3–1.1)
Swallowing problem 3.6 (2.1–6.4) 0.9 (0.5–1.5)
+
Analyses adjusted for resident age, gender, race, swallowing problem, and prior observed aspiration; analyses based on stable weight at 
enrollment
J Am Geriatr Soc. Author manuscript; available in PMC 2015 April 04.
